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CASE REPORTS
Deglutition syncope: A manifestation of vagal
hyperactivity following carotid endarterectomy
Eric D. Endean, MD, William Cavatassi, MD, Joseph Hansler, MD, and Ehab Sorial, MD, Lexington, Ky
A 61-year-old man with left amaurosis fugax and bilateral>80% internal carotid artery stenoses underwent a left carotid
endarterectomy. On the first postoperative day, he developed hypotension, bradycardia, and chest pain with food
ingestion. He was diagnosed as having deglutition syncope and was treated with oral anticholinergics. Similar symptoms
occurred when he underwent a right carotid endarterectomy. Deglutition syncope is a neurally mediated situational
syncope resulting from vagus nerve over-activity. This is the first report of deglutition syncope associated with carotid
endarterectomy. It is important to recognize and differentiate these symptoms from other causes of postendarterectomy
hemodynamic instability. ( J Vasc Surg 2010;52:720-2.)Syncope is a common symptom with many etiologies.
Syncope associated with swallowing, termed deglutition
syncope or swallow syncope, is an uncommon manifesta-
tion of neurogenic situational syncope. We present the first
reported case of transient deglutition syncope associated
with carotid endarterectomy (CEA).
CASE REPORT
A 61-year-old man presented with left amaurosis fugax. Du-
plex scanning of the carotid arteries revealed findings consistent
with bilateral 80% internal carotid artery stenoses. Of note, the
patient had undergone an uneventful right CEA 12 years previ-
ously. After routine preoperative evaluation, including direct laryn-
goscopy, the patient underwent a left CEA. A shunt was not used
and the arteriotomy was repaired with external jugular vein
(everted, double layer). The patient awoke from anesthesia with-
out neurologic deficits and was hemodynamically stable. He was
observed in the intensive care unit where he was given sips of water
on the day of surgery. The following morning, he remained stable,
and a regular diet was ordered. Shortly after ingesting solid food,
the patient experienced crushing chest pain, bradycardia, hypoten-
sion, and bilateral vision loss. His blood pressure, chest pain, and
vision loss responded initially to administration of epinephrine and
atropine. An electrocardiogram (ECG), computed tomography
(CT) scan with pulmonary embolism protocol, and cardiac isoen-
zymes were obtained and were within normal limits. An echocar-
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720diogram was done and demonstrated a left ventricle that was
normal in size and hyperdynamic with an estimated ejection frac-
tion of55%. Each time he attempted to eat, he developed similar
symptoms. The patient was seen by the neurology service that
suggested the diagnosis of deglutition syncope and recommended
treatment with the oral anticholinergic medication, glycopyrrolate
(Robinul), 2 mg twice daily. With initiation of glycopyrrolate, he
was able to eat without symptoms. A barium swallow was obtained
and the results were normal. The patient’s symptoms resolved, and
the glycopyrrolate was discontinued at the time of discharge. Three
months later, the patient underwent an uneventful right redo
CEA. Again, no shunt was required and the arteriotomy was
repaired with bovine pericardium. He was hemodynamically and
neurologically stable during the procedure and immediately post-
operatively. The morning following his endarterectomy, he again
developed diaphoresis, hypotension, and bradycardia when eating
breakfast. The patient was restarted on glycopyrrolate, and all
symptoms resolved within 48 hours. Upon discharge, the patient
was given a prescription for a 2-week supply of glycopyrrolate. The
patient has been seen in follow-up 6 months after his second CEA.
He has had no further episodes of deglutition syncope or other
neurologic symptoms. His endarterectomy sites are widely patent
by duplex scanning.
DISCUSSION
Syncope is a relatively common symptom with multiple
etiologies (Table). Neurally mediated syncope is one cause of
syncope and develops when signals emanating from the cen-
tral nervous system, primarily from the nucleus tractus soli-
tarius, act on the cardiovascular system causing vasodilation
and/or bradycardia. These signals are transmitted through
the vagus and sympathetic nerves such that there is a reduction
or loss of sympathetic tone coupled with heightened vagal
activity.1 The nucleus tractus solitarius is located in the brain-
stem and plays a key role in autonomic function, integrating
afferent stimuli from cranial nerves with efferent nerves that
maintain vascular tone.1,2 Neurogenic syncope can be due to
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cardia (cardio-inhibitory form), withdrawal of sympathetic
nerve activity causing hypotension (vasodepressor form), or a
combination of both.3
Deglutition syndrome, also termed swallow syncope, is
an unusual type of neurogenic situational syncope. The
syndrome is often associated with underlying esophageal or
cardiac disease. In a review of the literature, Omi et al found
that 37% of reported cases were associated with a disorder
of the digestive system (esophageal spasm, esophageal can-
cer, stricture or diverticulum of the esophagus, hiatal her-
nia, gastro-esophageal reflux), 16% associated with cardiac
disease (acute myocardial infarction, prior myocardial in-
farction, heart failure, angina, digitalis toxicity, rheumatic
fever), and 5% associated with lung cancer or a thoracic
aneurysm. No identifiable associated diseases could be
identified in 43% of patients.4 Because of the association
with esophageal and/or cardiac disease, studies to detect
esophageal abnormalities and cardiac disease should be
obtained. In the current patient, the presence of profound
hypotension, chest pain, and bradycardia led to the initial
working diagnosis of a postoperative myocardial infarction
or pulmonary embolus. As noted, these diagnoses were
excluded and additional studies failed to demonstrate any
associated cardiac or esophageal diseases.
Bradycardia and hypotension following CEA is well
described.5 Following removal of the atherosclerotic
plaque in the carotid bulb, the carotid baroreceptors may
Table. Differential diagnosis of syncope7
Neurally mediated syncope
Vasovagal syncope
Situational syncope
Micturation syncope
Valsalva syncope
Cough/sneeze syncope
Swallow syncope
Glossopharyngeal neuralgia
Orthostatic hypotension
Syndrome of autonomic failure
Drug-induced
Hypovolemia
Cardiac syncope
Dysrhythmias
Sinus node dysfunction
Atrioventricular conduction system disease
Paroxysmal tachycardia
Inherited syndromes
Long QT syndrome
Brugada syndrome
Drug-induced
Structural cardiac or cardiopulmonary
Obstructive valvular disease (aortic stenosis)
Myocardial infarction
Atrial myxoma
Obstructive cardiomyopathy
Shunts
Pulmonary hypertension
Cardiovascular disease
Steal syndromesbe more sensitive to blood pressure leading to increasedactivity of the nerve of Hering, an afferent branch of the
glossopharyngeal nerve. Sensory impulses transmitted
through the nerve of Hering are integrated in the nucleus
tractus solitarius with efferent vagal neurons. Thus, in-
creased afferent activity results in efferent vagal activity
causing bradycardia and/or hypotension (Fig). Sensory
(afferent) innervation of the pharynx and upper esophagus
arises primarily from cranial nerves V, IX, and X, specifi-
cally, the superior laryngeal branch of the vagus nerve.6
These afferent nerves likewise synapse in the nucleus tractus
solitarius with efferent motor nerves, primarily, the vagus
nerve. The most potent stimulus associated with swallow-
ing for excitation of the nucleus tractus solitarius neurons is
mechanical, ie, a food bolus.
In the current patient, we hypothesize that following
CEA, the patient had increased sensitivity of the carotid
baroreceptor mediated by the nerve of Hering that in turn
resulted in a transient increase in afferent activity to the
nucleus tractus solitanius. We suspect that additional exci-
tation of the nucleus tractus solitarius occurred when the
pharynx was stimulated by a bolus of food. In this patient
who had increased vagal tone due to enhanced barorecep-
tor sensitivity, the additional afferent input associated with
swallowing amplified the vagal efferent output, thereby
causing bradycardia and hypotension associated with de-
glutition. The patient’s hypotension and bradycardia in
turn caused his angina and cortical blindness. Over time, we
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Fig. NTS, Nucleus tractus solitarius; , stimulatory activity; ,
inhibitory activity.suspect that as the carotid baroreceptor tone returned to
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decreased with a corresponding decrease in the overall
vagal tone. Thus, the patient’s transient nature of degluti-
tion syncope.
CONCLUSION
The current patient is the first case of deglutition
syncope reported following CEA. His symptoms were
sudden in onset and profound, suggesting that a cata-
strophic event had occurred. The hemodynamic changes
did not occur immediately following CEA but were associ-
ated with swallowing solid food. This differentiates deglu-
tition syncope from hemodynamic changes simply related
to alterations in the activity of the carotid baroreceptors.
Since deglutition syncope has been reported in association
with esophageal, cardiac, and thoracic aortic abnormalities,
patients suspected of having deglutition syncope should
undergo studies to rule out such disorders. We suspect that
the underlying cause was the additive effects of increased
sensitivity of the carotid bulb transmitted via the nerve of
Hering and afferent stimuli from pharyngeal sensory nerves
associated with swallowing, both of which synapsed in the
nucleus tractus solitarius. The resultant heightened efferent
neural activity from the nucleus tractus solitarius was me-
diated by the vagus nerve, causing hypotension and brady-
cardia. The symptoms, clinical course, etiology, and treat-
ment are clinically important to recognize and todifferentiate from other causes of postendarterectomy he-
modynamic instability.
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